Regulation of osteoblast differentiation by Nurr1 in MC3T3-E1 cell line and mouse calvarial osteoblasts.
The orphan nuclear receptor Nurr1 is primarily expressed in the central nervous system. It has been shown that Nurr1 is necessary for terminal differentiation of dopaminergic (DA) neurons in ventral midbrain. The receptor, however, is also expressed in other organs including bone, even though the role of Nurr1 is not yet understood. Therefore, we investigated the role of Nurr1 in osteoblast differentiation in MC3T3-E1 cells and calvarial osteoblasts derived from Nurr1 null newborn pups. Our results revealed that reduced Nurr1 expression, using Nurr1 siRNA in MC3T3-E1 cells, affected the expression of osteoblast differentiation marker genes, osteocalcin (OCN) and collagen type I alpha 1 (COL1A1), as measured by quantitative real-time PCR. The activity of alkaline phosphatase (ALP), another osteoblast differentiation marker gene, was also decreased in Nurr1 siRNA-treated MC3T3-E1 cells. In addition, Nurr1 overexpression increased OCN and COL1A1 expression. Furthermore, consistent with these results, during osteoblast differentiation, the expression of osteoblast marker genes was decreased in primary cultured mouse calvarial osteoblasts derived from Nurr1 null mice. Collectively, our results suggest that Nurr1 is important for osteoblast differentiation.